Antisera against hexons of serotypes 2, 4, 5, and 6 (subgroup III), and 15 (subgroup II) were absorbed with purified hexons of various serotypes representing the different subgroups of human adenoviruses. Group, subgroup, and type specificities of hexons could be distinguished. The subgroup specificity of type 4 hexons resembled that of hexons of subgroup I members (types 3, 11, and 16). Antihexon sera gave a type-specific inhibition of virion-associated hemagglutinin. The inhibiting activity of different sera was found to be inversely related to the length of fibers of the serotype concerned. Virions of serotypes carrying fibers shorter than about 20 nm (types 3, 4, 9, 11, and 15) were readily inhibited, whereas those of serotypes with longer fibers (types 2 and 6) were inhibited only by relatively large amounts of antibody measured in terms of homotypic complement fixation activity. The reciprocal cross-neutralization between serotypes 4 and 16 was studied separately. Hexons of both serotypes each carried a type-specific component and, in addition, a unique antigen specificity common to the two types. This common antigen specificity was interpreted to be available to a larger extent at the surface of virions (and probably also isolated hexons) of type 4 than of type 16. These results suggest an explanation for the predominantly one-sided character of the cross-neutralization between types 4 and 16.
Hexons of mammalian adenoviruses carry a common antigen specificity. In addition to this, they also carry specificities which are unique for each individual serotype (2, 7, 15, 32; Pettersson et al., personal communication) . This typespecific character has been demonstrated in neutralization, virion-hemagglutination-inhibition (HI), complement-fixation (CF), and gel diffusion tests. Furthermore, absorption of an antiadenovirus type 3 hexon serum with hexons of different heterologous serotypes revealed the presence of antigen specificities, which were common to members of Rosen's subgroup I and, in addition, to serotype 4, the aberrant member of subgroup III (15) .
In the present paper, further data elucidating the immunological characteristics of hexons of certain human adenoviruses will be presented. Different problems studied concerned: (i) 
MATERIALS AND METHODS
Preparation of virus material. The prototype strains of adenovirus types 2 to 6, 9, 11, 12, 15, and 16 were propagated in Lu 106 or MAS-A cells by techniques previously described (9, 10) . At an advanced stage of cytopathic degeneration, the medium was removed and the cell monolayer of one Roux bottle (about 108 cells) was scraped off in 5 ml of a phosphate-buffered (0.067 M, pH 7.2) physiological saline. The cell suspension was frozen and thawed five times, after which cell debris was removed by low-speed centrifugation.
Virions were isolated by centrifugation of virus materials on a discontinuous CsCl gradient comprising layers with densities of 1.40, 1.32 and 1.10 g/ml by the technique recently described (19a (11, 18) , and 11 (12) ; and zonal centrifugation for type 4 (27 Titer less than 20, 1   40  640  -----9  II  --640  -----15   II-----2  III  40  160  640  -80  ---4  III  --20  80  640  -----5   III   ---160   640   -20  ---6  III  20  160  640  -20  ---12  40  160 1,280 (20) ], shared among all mammalian adenoviruses. In addition, a type-specific component [denoted e (13) ] can be distinguished in neutralization tests (7, 32) (7), and by the character of CF curves obtained in tests with sera against homotypic and heterotypic purified hexons (2) . Additional evidence for the presence of subgroup antigen specificities was indicated by results of previous antibody absorption studies with type 3 (15) and with additional types as presented above. It should be pointed out that findings made by use of this technique are limited by the extent to which the antigenic integrity of hexons used both for immunizations and absorptions remains unaltered. However, the facts that hexon antibody profiles of sera against whole virus material and hexons (in some cases prepared by different techniques) of the same serotype were similar and that antibody activities remaining after absorption with both purified and nonpurified components were comparable, make it less likely that antigen modifications of this kind may have influenced the present results. It is possible that an extension of the present kind of analysis to include an immunological characterization also of hexons of other serotypes of human adenoviruses might allow a classification by a factor formula similar to that developed by Kauffman-White for Salmonella bacteria.
Although the HA activity of serotypes 4 (22) and 12 (15b, 24) suggests that they should be incorporated in subgroup III, the relationship between their hexons and those of other members (types 2, 5, and 6) of this subgroup suggests only traces of cross-reactions other than those caused by the presence of anti-a (group) antibodies. The immunological characteristics of hexons of type 4, as found in previous studies (15) and as described above, instead suggested a relatively close relationship to hexons of subgroup I members. It can further be mentioned that, with regard also to immunological characteristics of vertex capsomers, adenovirus type 4 is much more closely related to members of subgroup I than to members of subgroup III (29) . The occurrence of biological characteristics relating type 4 to subgroup I or subgroup III or both has been established by a number of different studies (13, 23, 30) .
The characteristics of type 12 hexons indicate that this serotype should be grouped separately. The immunological characteristics of its hexons, which in the experiments described above only were studied in one-way tests, suggested that they contain rather few antigen specificities, particularly relating them to hexons of members of any special subgroup. The same picture has emerged from studies of the immunological complexity of vertex capsomers (29 
